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AMENDMENTS TO THE CLAIMS 
Claim 1-32 (canceled) 

33. (currently amended) A heat exchanger, comprising: 

a) a core having a stacking axis, a length extending along said stacking axis and a width 
extending perpendicular to said stacking axis; 

b) a plurality of first manifolds formed within said core aad . each having a longitudinal axis 
extending said length; 

c) a plurality of second manifolds formed within said core and . each having a longitudinal 
axis extending said length, said plurality of second manifolds located altematingly with 
said plurality of first manifolds across said width; 

d) a plurality of interconnecting channels formed within said core and spaced from one 
another along said length, each of said plurality of interconnecting channels having a first 
end fluidly communicaung with one of said plurality of first manifolds and a second end 
fluidly communicating with at least one of said plurality of second manifolds; and 

e) a plurality of plates stacked along said stacking axis, each of said plurality of plates 
having a plurality of first apertures defining corresponding portions of said first 
manifolds and a plurality of second apertures defining corresponding portions of said 
second manifolds, at least some of said plates each having a plurality of spaces defining 
at least some of said plurality of mterconnecting channels. 

34. (original) A heat exchanger according to claim 33, wherein the number of said first 
manifolds in said core and the number of second manifolds in said core differ by one. 

35. (original) A beat exchanger according to claim 34, wherein said second end of each of said 
interconnecting channels is in fluid communication with two of said second manifolds. 

36. (currently amended) A beat exchanger, comprising: 

a) a core having a stacking axis and a length extending along said stacking axis; 

b) at least one first manifold formed within said core and having a longitudinal axis 
extending said length; 

c) a least one second manifold formed within said core and having a longitudinal axis 

extending said length; 

d) a plurality of interconnecting channels formed within said core and spaced from one 
another along said length, each of said plurality of interconnecting channels having a first 
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e^uidlvcon— 

communicating with said at least one second manifold; 
% i m 1 tor of heat-exchanger plates each having a first aperture defining po o 

second manifold; and nltfematinfilv ^ sa id plurality of heat^tchanger 

_ rl _ im ? 7 wherein said second end of each of said 

1££Z£ZJ«* — ha^ a fir, erf fluid* ~ic ^ 
e) ^king said ftari* wtt on= a»*ex afca* said stacKng a* S to fan tt. 



core. 
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a) fencing a plurality of plates each having an edge defming a portion of the heat-trausfer 
' ^ J eachlfining a« .east one interconnecting channel having a flow area such 

.na, a. leas, some of said flow areas are different from rest of said flow areas; and 

b) stacking said plurality of plates along (he stacking axis. 

41. (new) Ahea. exchanger configured to^nsferhea, between a body and a fluid having a 

flow, comprising: t 
a, animper™usr^trar*ferlayercompri^^^^ md 
defining aheat transfer interface adapted for thermally mt«facmg with the body; 

b) a manifold region substantially coextensive with said impervious hea, transfer layer and 

manifold region comprising a plurality of first manifolds and a plurality of second 
manifolds located altematingly wtth said plurality of firs, manifolds, said firs, and second 
plurality of manifolds for containing the fluid; 

c) a permeable hea. transfer matrix comprising a highly heat conductive material, bemg 
substantially coextensive, ar^ in thermal conununication, with said impemous heat 
transfer layer and extending between said manifold region and said impervious heat 
transfer layer; and 

s „ as to fluidly connect ones of said plurality of firs, manifolds to ones of said pluraluy of 
second manifolds, said plurality of interconnecting channels operative* configured so 

fluid flows toward, and substantially perpendicular to, said heat-transfer layer. 

42. (new) A heat exchanger according to claim 41, former comprising: 

a) a first end; 

b) a second end spaced from said first end; 

c) a first plenum, located proximate said firs, end, in fluid communicant* with saul 
plurality of first manifolds; and 

a) asecondplenum,loc*edp ro ximatesaidse^^ 

said plurality of second manifolds. 
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43 (new, M*^*^*^^^"******** 

longit<1 dinal axis and all of said fa*** axes are parallel to one another the heat 

p)ut X ofpU.es — said staging axis, said plurality of plates definmg sad 
plurality of first manifolds, said plurality of second manifolds and said P .urauty of 
interconnecting channels. 

it, tu\ A heat exchanger according to claim 43. wherein said plurality of plates comprise, a 

said plurality of interconnecting channels. 

A- mo tn rlaim 44 wherein said plurality of plates includes a 

interconnecting channels. 

j- „ rn M 9 ; m 4l wherein said heat-transfeT interface has a 
46 (new) A heat exchanger according to claim 41 . wherein sai 

intersecting channe,s has a flow rcshicuon wherein a, lea,, some of sard flow restnOons 
are different from omers of said flow restrictions vary said heat transfer capacrty. 

47. (new) A heat exchanger configured to transfer hea, between a body and a fluid having a 



flow, comprising: , 
a, m impervious heat transfer layer comprising a highly heat conducive matena. and 

defining a heat transfer interface adapted for thermally interfacing with the body; 
„) a manifold region subshmtially coextensive with said impervious hea, transfer Uyer and 
^ed from said impervious hea, transfer .aye, opposite said hea, «ansfer mtexface, sard 
.nanifo.d region comprising a pluraUry of firs, manifolds and a plural.* of second 
ITifolds fa— ahemaungiy wim ^plurality of firs, manifolds, saidfirst and second 
plurality of manifolds for containing the fluid; 
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c) a peimeable heat transfer matrix comprising a highly heat conductive material, being 
substantially coextensive, and in thermal communication, with said impervious heat 
transfer layer and extending between said manifold region and said impervious heat 
transfer layer; and 

d) a plurality of interconnecting channels defined within said permeable heat transfer matrix 
so as to fluidly connect ones of said plurality of first manifolds to ones of said plurality of 
second manifolds, said plurality of interconnecting channels defining a plurality of heat 
transfer structures located between adjacent ones of said plurality of interconnecting 
channels, each of said plurality of heat transfer structures being in thermal 
communication wim said heat transfer layer and including at least one heat transfer 
surface disposed substantially perpendicular to said heat transfer layer, said at least one 
heat-transfer surface having an area exposed to at least one interconnecting channel of 
said plurality of interconnecting channels and selected so that substantially all of the heat 
transferred between said heat transfer layer and the fluid occurs via said heat transfer 
surfaces of said plurality of beat transfer structures as the fluid flows toward said heat 
transfer interface in a direction substantially perpendicular to said heat transfer interface. 

48. (new) An assembly, comprising: 

a) a heat exchanger utilizing a working fluid having a flow, comprising: 

i) an impervious beat transfer layer comprising a highly heat conductive material and 
defining a heat transfer interface; 

ii) a manifold region substantially coextensive with said impervious heat transfer layer 
and spaced from said impervious heat transfer layer opposite said heat transfer 
interface, said manifold region comprising a plurality of first manifolds and a 
plurality of second manifolds located altematmgly with said plurality of first 
manifolds, said first and second plurality of manifolds for containing the fluid; 

iii) a peimeable heat transfer matrix comprising a highly heat conductive material, being 
substantially coextensive, and in thermal communication, with said impervious heat 
transfer layer and extending between said manifold region and said impervious heat 
transfer layer; and 
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iv) a plurality of interconnecting channels defined within said permeable heat transfer 
matrix so as to fluidly connect ones of said plurality of first manifolds to ones of said 

i 

plurality of second manifolds, said plurality of interconnecting channels operatively 
configured so that substantially all of the heat transferred between the body and the 
fluid occurs as the fluid flows toward, and substantially perpendicular to, said heat- 
transfer layer; and j 

b) a device in thermal communication with said heat-transfer interface. 

I 

i 
| 

49. (new) An apparatus according to claim 48, wherein said device is a microelectronic device. 

50. (new) An apparatus according to claim 49, wherein said microelectronic device is a 

microprocessor. j 

i 

51. (new) An apparatus according to claim 48, further comprising a fluid re-circulation system 
in fluid communication with| said plurality of first manifolds and said plurality of second 
manifolds. 

52. (new) A heat exchanger configured to transfer heat between a body and a fluid having a 



flow, comprising: i 

a) an impervious heat Ixansjfer layer comprising a highly heat conductive material and 
defining a heat transfer interface adapted for thermally interfacing with the body; 

b) a manifold region substantially coextensive with said impervious heat transfer layer and 
spaced from said impervious heat transfer layer opposite said heat transfer interface, said 
manifold region comprising a plurality of first manifolds and a plurality of second 
manifolds located alter Jatingly with said plurality of first manifolds, said first and second 
plurality of manifolds for containing the fluid and having longitudinal axes parallel to one 
another and said impervious heat-transfer layer; 

c) a permeable heat transfer matrix comprising a highly heat conductive material, being 
substantially coextensive., and in thermal communication, with said impervious heat 
transfer layer and extending between said manifold region and said impervious heat 
transfer layer; j 
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* a olurality of injecting channels defined within said permeable heat transfer rnatnx 

Tel ma^ids, said « of interconnecting channels operative,, configured so 

fluid flows toward, and perpeudicular^.saidhea^ansfer^and 
.) a pluraht, of pU.es sucked along a stacking -d. is P— - -* « - - 

Lifoids, said » of s~ond manifolds and said M of interconnect 

channels. 

53. (new) Ahea, exchange, according to claim 52, ftrthe, comprising: 
a) a first end; 

V) a second end spaced from said first end; 

• ♦* m m first end in fluid communication with said 

c) a first plenum, located proximate said first end, m rana 

plurality of first manifolds; and 

. j *„ n „A and in fluid coiTiniumcaUon with 

d) a second plenum, located proximate said second end, and in tmia 

said plurality of second manifolds, 
said plurality of interconnecting channels. 

interconnecting channels. 

. c 9 wherein said heat-transfer interface has a 

sfi (new) A heat exchanger accordmg to claim 52, wherem saia n 

„ different from others cf said flow restrict to vary said heat transfer capacty. 
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57. (new) A heat exchanger configured to transfer heat between a body and a fluid having a 
flow, comprising: 

a) an impervious heat transfer layer comprising a highly heat conductive material and 
defining a heat transfer interface adapted for thermally interfacing with the body; 

b) a manifold region substantially coextensive with said impervious heat transfer layer and 
spaced from said impervious heat transfer layer opposite said heat transfer interface, said 
manifold region comprising a plurality of first manifolds and a plurality of second 
manifolds located altematingly with said plurality of first manifolds, said first and second 
plurality of manifolds for containing the fluid and having longitudinal axes parallel to one 
another and said impervious heat-transfer layer; 

c) a permeable beat transfer matrix comprising a highly heat conductive material, being 
substantially coextensive, and in thermal communication, with said impervious heat 
transfer layer and extending between said manifold region and said impervious heat 
transfer layer; 

d) a plurality of interconnecting channels defined within said permeable heat toansfer matrix 
so as to fluidly connect ones of said plurality of first manifolds to ones of said plurality of 
second manifolds, said plurality of interconnecting channels defining a plurality of beat 
transfer structures located between adjacent ones of said plurality of interconnecting 
channels, each of said plurality of heat transfer structures being in thermal 
communication with said heat transfer layer and including at least one heat transfer 
surface disposed substantially perpendicular to said heat transfer layer, said at least one 
heat-transfer surface having an area exposed to at least one interconnecting channel of 
said plurality of interconnecting channels and selected so that substantially all of the heat 
transferred between said heat transfer layer and the fluid occurs via said heat transfer 
surfaces of said plurality of heat Ixansfer structures as the fluid flows toward said heat 
transfer interface in a direction substantially perpendicular to said heat transfer interface; 
and 

e) a plurality of plates stacked along a stacking axis that is parallel to each one of said 
plurality of longitudinal axes, said plurality of plates defining said plurality of first 
manifolds, said plurality of second manifolds and said plurality of interconnecting 
channels. 
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58. (new) An assembly, comprising: 

a) a heat exchanger utilizing a working fluid having a flow, comprising: 

i) an impervious heat transfer layer comprising a highly heat conductive material and 
defining a heat transfer interface adapted for thermally interfacing with the body; 

ii) a manifold region substantially coextensive with said impervious heat transfer layer 
and spaced from said impervious heat transfer layer opposite said heat transfer 
interface, said manii'old region comprising a plurality of first manifolds and a 
plurality of second manifolds located altematingly with said plurality of first 
manifolds, said first and second plurality of manifolds for containing the fluid and 
having longitudinal axes parallel to one another and said impervious heat-transfer 
layer; 

iii) a permeable heat transfer matrix comprising a highly heat conductive material, being 
substantially coextensive, and in thermal communication, with said impervious heat 
transfer layer and extending between said manifold region and said impervious heat 
transfer layer; 

iv) a plurality of interconnecting channels defined within said permeable heat transfer 
matrix so as to fluidly connect ones of said plurality of first manifolds to ones of said 
plurality of second manifolds, said plurality of interconnecting channels operatively 
configured so that substantially all of the heat transferred between the body and the 
fluid occurs as the fluid flows toward, and substantially perpendicular to, said heat- 
transfer layer; and 

v) a plurality of plates stacked along a stacking axis that is parallel to each one of said 
plurality of longitudinal axes, said plurality of plates defining said plurality of first 
manifolds, said plurality of second manifolds and said plurality of interconnecting 
channels; and 

b) a device in thermal communication with said heat-transfer interface. 
59. (new) An assembly according to claim 58, wherein said device is a microelectronic device. 
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60. (new) An 
microprocessor 



^oiy according -oeW« 5'.^" 



said microelectronic device is a 



rf ...cUmM ^compnsinganuidre-ci—svs^ 

in fluid communication wim saw F 
manifolds. 

! • « wherein said device is a second heat exchanger 

according to claim 58, thereoy 
another fluid. 
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